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(57) Abstract: 

PURPOSE: To provide a resonator in 
which resistance loss of a conductor 
is small and a Q is high with a small- 
sized structure and to provide a high 
performance high frequency circuit 
element using the resonator. 

CONSTITUTION: On both surfaces 
of a substrate 1 composed of 
lanthanum alumina single crystal of 
12mmxl2mmx0.5mm, the titanium 
thin film O.lnm thick and the gold 
thin film l|am thick are laminated in 
an order and the conductor thin film 
of a two-layer structure is formed. 
The conductor thin film on one 
surface is patterned to an elliptic 
conductor 2, input terminal parts 71 
and 72 and a ground electrode 16 and 
the conductor thin film on the back 
surface of the substrate 1 is used as a 
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ground plane 13 as it is. The long axis 
diameter of the elliptic conductor 2 is 
made 7mm, a short axis diameter 
6.86mm and the line width of 
input/output terminals 71 and 72 is 
made 0.15mm. The line width of the 
tip part 17 of the input/output 
terminals 71 and 72 is widened to 
2.44mm, the clearance of 20|im is 
placed between the conductor 2 and 
capacitive coupling is performed. The 
gap of about 1mm is placed between 
the ground electrode 16 and the 
conductor 2 and the input /output 
terminals 71 and 72. 
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1 6 ^ttttS 
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[If 3f<3g 9 ] if 1 --^ 8 (OV^Tn;6Mc|5gcCD#^:^ 

fttj fa#S:gg t § if 9 tciEttcT? k;^ iH] ss^ 

SSVMcta^/^^ 2±tB.^,§:Am;^^^.^' 1. 2 t U ftfe 
ffi:=b^^^.3. 4 i L. t^^fSAm:*^g■^.■^sl--4^c*5v^ 

[lt*^i 2] *JM^^«j5Ki-5»^^o^/ll±T% Sti 

^-fiara^^lcfca 2±te.^.^Affi;^?^-g',^. 1 . 2 t U fltJ 
ISAm:^^'^.'^ 1 . 2^c:^BV^T. Am;^*S5^;6^-^ix-^*ti 



(2) f|$p5p8 -4 6 4 1 3 
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iSAffi:^/^^.^, 1 . 2{;iioV>T. Am:^ffi^^;65^n-?n 

[if 1 4 ] ^mm^mm'^Mwo:>^m±.x\ m 

IS*S^<^*S^— KcO 5 -b. 2oc05:v^{c:ii:^^i-5^'* 

10 ti^^^.^. 1-3 t:iib^v^T. tirfBAffi;t)ffiT-;55^n-entii 
1 5 ] if 1-8 OV^-fn;6^f^:|Stt^O*S 

[If *ii 1 6 ] ^m^^m^^^m»<D^m±x\ m 

5{£gM#a;ifc5 2Jt!i^.^Aai;ti^<g',"gi. 2 U ffi 
SScf@(:0Sijtfi*ji^;d5tfjfSAfct:i;^/^^^^. 1. 2^iY LTS 

[if *ig 1 7 1 Attl;^«^^5>Ei^^^;6^6>/.e "5 . ttriS 

ffs^ttc^^^'&^Lxu^^if^^ig-i e<D\^'^^rit^\^m 

30 [if *ii 1 8 ] Bmm^(D^m^^i^i>K ^mm^m^ 

[if *JS 1 9 ] e^^KO5tiSSl5^i0MSStI$rJ[£:tf 
lfl*^l 8tcfB«(;:»iSjgiSlH]K^^c 

[if*ll2 0] ^^J^W^ LT^e*^^^ffiV^5if5}t 
JSl'-8£DV^'f;rl;6^:llS«cO*S^3^^^if*3S9'-'l 9 
CO V c fS«<^ il i5 [Hi SS^-T-o 

[%l^cDi¥*@/cfI^^PJ) 
40 [0 0 0 1] 

[0 00 2] 

ti^mm^\m^m'T-\-t^'^X(Dwmxh^o 
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[0 0 0 3] ^^E>^^/^^>i^TV^5*^^77^/l.^— /^t* 

[0 0 0 4] ^/c. tecO^^JfeMtLT. ¥SlE]Sg«3t§r 

Cm^ilit^^^f^i^ClS. 72/8 Vol.5 
5-B No. 8 r-^>r >^^iS5p^[li£g(;^^^^^^V^(A 
na lysis of Microwave Planar Circuit) J H^f^TN^ 

[0 0 0 5] 

[0 0 0 6] ^fc. v^m^m^\^mmi^wtnf^^^'7'' 

[0 0 0 7] ^ni6(D^m\X. =^it^/hM<kLfc!9. Ki 

[0 0 0 8] ^fc. m^MVf^mmir^^t\^^^ . r 



(3) 4#P¥8-4 6 4 1 3 

[0 0 0 9] j£/.±cOct -^^^ n^g, ^ y 

10 [0 0 10] ^^mit,. Wimmm&mom^m^m^'t^ 

[0011] 

[^s$r^»-r5/ci6£^^^] mmsm^m^i-^fc 
[0 0 12] ^fc. m^^^m<o^mm<Dmm^^\^^x 

[0 0 13] ^fc. StIfs*:^p^cD^^^(7:>«^^c*5v^r 

[0 0 1 4] ^/c, mt^^mm<D^im^(omf^{^^\^^x 
[0 0 15] ^fc. ^^m\^m^mm^&\Bimm^<Dmi 

mJ tS#t ^:gg L T V ^ -5 & ^ o 

[0 0 16] ^fc. mmmmnim^m^<Dm Komf^^i^ 
[0 0 17] ^/c. it!mmmi^\B}^m^<Dm i(Dmm^ 

^<0*^^— Kt^^-ib. 2o(DZv>|c:iS5^i-5iJ^V^'— 
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[0 0 18] ^/c. BfrfSiSMI&lHlgS*-T-<D^ 1 (D^tJ^gt- 

[0 0 19] ^/c. ttjiSii5M!i^[H]f§m^O^ 1 (Dffi^f^ 
1. 2^;I:^8V^T. Aa;^iS^;65-^n-=eixSiIfS* 

[0 0 2 0] ^/c. mmMmi^{Eimm^<Dm 1 (omm^ 

yp^- KSrl^^t^iaSI-r^ 5Jfe.^.§rAf±l;^^^.'S; 1 t 
;D5®S$;^i.^lt&.'^,^Attl;^;^-&."^,2. i^Jjco^— V(D^ 
1 — 3 (c:Jb^v^T. ttrfSAfcb;^C^;d^-^tL-^'tLtrrlS^ 
[0 0 2 1] ^/c. ;*:^PJ(^«^igili^[H]^*^(^||2 

i^(Di^m±^. mm^m^<o^m^—v(D^'h. 200 

5:v^{cpS^^^ittP^^.^::fc^2ifi.^.§rAm;^^^ 
.^.1. 2 t L. 1t^^c?:)ttriE*^:^;65tflteAW;^^^.^C 

1. 2^-rrLTSv^^cs;?IJ^c^>g'Lr4B^). itjis 

[0 0 2 2] ^/c. mm^mm\3]^m^(Dm^K^\^'^x 4o 

[0 0 2 3] ^/c. mJiS:2^^P^c7)*ffi^Xt^tflfB*^PJ 
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[0 0 2 4] 

(^^V^-yi-^- KS:*ti^- Kir LT^i-^S^it^T*) 
[0 0 2 5] ^/c. m^IE*:^^^(D*S^^^=fi^(^::fc^v^ 

'^:^^2i^yxim^i^~ic}j::^^<>x^^^i-^±i^\z^ mzm 

M^^&^{&<it\\^^::.t7b^x%^(DX\ ±^fj:mt)(0 

[0 0 2 6] ^fc, StlfS*^PJ(D*M§ffO^Sj5gi{^i5V^ 
[0 0 2 7] ^/c. tlIlS*^|gO*M^C01f^^^^oV^ 

y'^±:^^mmti'^::tt^x^^bm^. mmmm\^ 

[0 0 2 8] ^fc. t^^l^*^PJ(o*MSffOS^^^^5v^ 

X. j^\^^\^Wij\^Mm^tifc2^<Dm^^(om\^Mw^ 
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[0 0 2 9] ^fc. tt]f^^m<r>i^m^<Dmmc^\^^ 

[0 0 3 0] ^/c. tiJl£*^PJc?:>S5;i^SlRlSS^^O||l 

[0 0 3 1] ^fc. mm:^^m(DMm^\Bi^mi^(om 1 

^5:VNt;i^^/^a2±tii.^.§rAttl^^^,'^>l. 2 L. fdl 

abl;^*£^.«^.3. 4i:L. mrf^Atii::^l^g^.^.l-4^c:^b-v^ 
■r. Affl;^C^;6^-^n-?titiriE^S:g^i:^-g^t'5i:V>5 

ti±Atht}m'^mx\':x~^<D^— V(D^mm&wc<D^M 

mtL.x. *iriSAffi:ti^-^.^,3. 4{::^'g^$n./cA[±i;^ 

^\^mi^^-^^:i.t:d^x^ ^(Dx\ ^m^comm^m^ 

:Lht^x%^^ 

[0 0 3 2] ^fc. m^:^^m(Dimmm.mi^m^<7:>mi 
\^mm.x^. ;a^o. sv^^^KSf ^fi[SM^4cfe-5 2ife 

.SSrAffi^^-^.^. 1. 2tL. ttriBAffi;^*^^.-^, 1 . 2 
^^*5V^T. Am;:^iiS5T-;55^tL^*:h>ttriS*S|gi:^'^t-'5 
ti^>5*f^Lv^0i|t;^J:n«. Atii:^^^^F^cOAffi;^/#tt 
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:tiS^ASrigS(cis^f ^rt^^iit), | fA - 

bt^X^^o -^LT. r.c0 2^c7)^«iiig:7^/i.^- 
II, lo(?52ii$t;iAffi;>^ffiT-^^^^i5::5/ctj-c7:)fS¥^ct 

^i:>m^^hf)^X%^^ 

[0 0 3 3] ^/c. StlfS:*:^0JcOigjlIS[HlgS^T-tO^ 1 

(^ii^ic:jBv>T. ^u^^m^^^mwo:>9vm±.x\ tfi 

.^.§'Am;0^^.^.1. 2tU StlfEAttS:^l^-&.^r 1. 2 
^-*3V^T. Affi:*iffi^;55^n^'ttmilS#^:^t^'g'i-5 
tv^5»^bv>^f|{^J;ttti. 2o(?:^#S:g?rB^(?5{4^@SrS: 

ii^;5^:t:A:^7ti;^, Mli^ifc (fA + fB ) /2xmi^m 
[0 0 3 4] ^/c. t^^fB:*:^0J£7)^^jl^Ip]£§^^(7:)^l 

t-^>5'V^w^^-K mmm^i^tK . fB ) §ri^^ 

{-aSx#5*.^cSrAffi;f?^'^.Si t ftrfB^V^^K- 
>'U^-K^^v^■ri^;6— ;^co^- Ka (#ffi;^^SiSc f a) 
co;9^;a5as$tx^it^^^^g.Xffi;til£-&.*r2. ftii;^o-=t- K 

B (^mmm-WiiB ) o;9^;a5®g$;n.'5itii,^.$rAm;^^ 

^.^,3tU ttffEAffi:;^^-g'.^i-3fc4^v>T. MfSA 

mt^-(Dmmm. f A Hi5:(omm.m^^^\i^- ka t ^-g- 

^LT. ^-KAir^-^L/cJl^ifc^^^lltiFKAtB 

m^-<omi^^^i^^^m^^^i&^ti.xmmi'^o r 
m'^^t:^^x%^(ox\ m^(Dymit^i,m^:^tt^ 

Xt^o ^fc. MIBAai:^^'^,^,2XSirfS*S^tSg-g' 
^^Xmt)^^. ^^t>*mIISAffi;^j^-&.*' 3 Tttri5*S^ 
^^^i-^Am;^iS^^Sr{t^A;^l-fiJfflL. fitrlSAttl;^ 

M'&.s 1 xt^m^^^^tm-^-t^xttitim^^m^-tiit) 
\mm^n\i. ^^^tLxmrn^-^^^thx^^o 
[0 0 3 5] ^/c. ttim^^m(omm^^^m'T'<Dm2 
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[0 0 3 6] ^fc. mmmmi&\B]mm^<Dm2<Dmm^ 

[0 0 3 7] 

i-^Smx-fe^o [^i{^^i-<]:9(-. 

}£^m\^^x^mmt^h^^^m¥iw^'^<omw2 ^m^i- 
>' 1 3 ^Mfs^^^ mi 4 ^m) o 

[0 0 3 8] r:c^J:5?te1f^f-^ev^x. m'^^j::^m^^ 

^x^mmM^^mi^2K'^^^^ti\t. ^mmi^^n 

5o *t*^JlliSSfc<^<g:V^2 0(^^— K (r 

:ixf^. KA. KBtii?o\ '^ti'etKD^mm 

Wi't^^t:d>X%^. tw^X. mb2oco^— K 
A. Bn^ E! itO^F^HiX^L/cJ: mv^(Om.n^:)j 
^^;$^^SRco^i:^Lyc2oc7)$A;^r^$'^^v^xv^^o ci^oj: 
p^cC^— m. il^oR^g§!ic?5#tS^t^*3V^xf^ r^V 

(e:a3j:LX#ftU#5fc^. *M^;6^2o#ftUXV^5 

7tt^^tc:*>»9. 2-D(o^-h^<D^mm&m\-i±<mL 
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JO 

Lx. K^jgiJ^t;ifiJffli-5r ttcit?, 

Lxmm^'^^^tt^-x^^<Dx\ ^m^m^(D^m(o 

"bo 

[0 0 3 9] 02 1 mi^2(o^m^—m^^.^fcm 

JO -v(D^immi&^<Dmt^MPi(om^ mmM/m^M 
= 1) t^mLx^-To :^mm(D^mm^m^x\t,. # 

^-Ktif5t^aALLX#fti-5.t%;iXJ:V\ 

ti. ^m^(Dmmmw^i^Mm^mxti:\^^:it^m^'t 

v^5*^. fflR^tlO. 1-1 Xfc5co;^s^if^Li/\ 

[0 0 4 0] ^r^x\ ^^^<Dnmm^mm(Dm^\^ 
Lx. #^1^^c^i5l'^Q mikmQ) ^^-r^o 

pj(?:>#ti^co^t;ifi. m 2 1 \^^-rx b ^— K 
A, KBFB^(D#ttij^J6tfct;i 1 o%<;:)M$:o(j-5co{^ 

^ i: mtm Lv^m«55'^Sr^i-5 ^ i^fflfJi-^ r h t^X 

/ci6. fm\^m\r^Q^m^~t^^t:^^x%^o 
[0 0 4 1] ^fc. *^pJcD*g^^cjb^v^x. igjisa 

< ^n;i5 r t 5 r i: $r;ft*LXV^ 
i§Sc^*^^(-J:5^J^^§rE*ihi-5rt;a5x#. ^(Om 
_ [0 0 4 2] ^/c. ;*:%P^O*SS^O»^^2(0«J|Sfi L 

x@>E^«:^>sv^tt^^. ^bi-^b*:6^x*>§o ~m^. 
^m^(omi^untLxm&mi^^m^^th\i. mt^m^ 

50 \cM^^m^m^^^(oi}^^m^fcm^\z.^ BBmm^ 
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^„ MIS L/C J; 9 fc. *:^PJcO*S:ggT(i. mi^^WM^ 
[0 0 4 3] J^Ji(^*^P^co#^^(^;t?Ai4fi. ^Tf- 

U 6 2i:L. m?>C0Atti;^?e-^,S6 1. 6 2 (CAHj 

^7 1. 7 2 (7:)-:;^;6^ii5il^{t-§-(^A;^{lO. 

ffiOt LTfflV^t:^^TV^^, Affi;^Jg'&.^r 6 1 . 6 2 

i:<. *^V^*-/i^^-Kx2:;i7f;f-fo#:^Si-;5o U;^)^ 

U »^^2;dHmo?f^*t^;fri-^:^^(-Affi;^M>g^.ir6 

[0 0 4 5] ^(O^0\m^Lfcm^(D7<mt}m^7 
1. 7 2 Pfl ^-KAO^tSMIiSifcf A X 

t--^t^j^^*S#tt^.T^U Affi;^^^.^.6 1. 6 2 

[0 04 6] (mmm 3 > 0 3 1:1, :*:^P^(C«g^it^§g 

Srffiv^/c^gMl^S[aI^s^^ote(^ll^SM$'^-rc m2<Dm 

^^i/^fi:M§rAtti:^^-g^.#.6 3. 6 4 t rtLf^oAffi 
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72 



fA O^S^tLT. Affi:^lST-7 3, 7 4mx\t^ 

10 ^Z.ht^x^^, 

[0 0 4 7^] mmmA) m^^^ :^^m\m^^^m^ 

— VBtmmrimm.x^^iuMt^^ ^^f^^mm^^^ 
\^&m.x^^^m±.<DAm'm(Doio. ^^-^2^^^ 

Affi;^^-^.^. 6 1 , 6 2tU ^flh(D?^ti^t}^^^.^.6 
20 1. 6 2 tCAffi;^ffi^ 7 1 . 7 2:65^£^^nTV^5o CI 

^^S^OAttl::^*^^? 1. 7 2raoAffi:;^4#tttl. *S 

ill^t^ f A t f e (7) 2 -0^^m.^t^^m\^^ 

itSt^i^^-r^ri:fcJ:t). ^i^til fA -fB \(02 

tl. 20(7)l/2^Sfci^«gg^g^§.^^L.^;(g^^ 
§^^fr2tcAffi^«^7 1. 7 2§r^^^-^5fc(t(0's 

5^ ^xA-m^mm^^-^xmm':b^ht-x^ 

[0 0 4 8] mmm^) m^K. ^%m\-^.^^u^ 
^^(DMm^m^m'^f-x^t. "^—VAt^—VBtmm 

\^^Ux^ ^ 2gfr 2 cD^iHgiJ 3 (Z) 4 o(?:>A£fi;^i^^.^.(D 



.^.6 1. 6 2i:LTV^^„ *1i^^;l*5l^T^>. El 4 CO 

40 ^tmm\^. ^umm.w^tK t^mm^^t^ <o 2-0(0 
^umtm^w^^m-^fifz.m^hmM.Kf^^i^^^ m4<D 

^^L-g-vv m&^f^ . fB xmi^mf)^m± t ^ . 
ii^is (fA +fB ) y2xmi§mffm^m^t^xo 

[0 0 4 9] mm^\^) 06tc. 
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itU ^- KAcD^^S{)Mt-5{iia^A[ti:^i^'^.^.6 

5« -^LT. KA(;i^-&Lfc:MI^tfi:^^^liAUa;^ffi 
T-7 2(c^Lx<o;^m;'3^ix. KB tlS^LfcMlffi 7^} 
ifc^^^f^ Affi;^iiffi^^ 7 3tc^LT(0^tti:ti^n^o Sfo 

T. *:^P^OJi5MI&[p]^^^fl. A:;^m^<7)MIJ^m^^ 

2.7 3 srm^A:^tc. Aai:^ffi^7 1 ^m^mMz.m 

[0 0 5 0] 7 ) ±.UmMm 2 — 6 {C:Jo V^T 

[0 0 5 1 ] n] 7 m.^m(r>mv^mmwt^h^^^^u so 

^rXti. 300^^2 1 — 2 3 ^fflV^X. 6^ 

o^^ilig:7^yi.>^ — §r=lt^LfCn EI7co^^2l-2 

;^±0 4©^(^5-^. PS^t-5 2®gff^M^.^r8 1-8 
6i:LXl/^^o -^LX. M«tO»i^2 1, 2 3X^1. ^ 
8 1,86 \Z.Xmtim^ 71, 72 ^i^^tL-enJg'g' 
^;fLXV^^o ^/c. ^^2 1, 2 3f^, ^-^.^.8 2-8 
5S'^LX5S^^2 2^^^^*£^^tLXV^^, 
X% 8 1 — 86 co^-^lg, 5:T^2©^$:2 1 — 2 3 O 

2o<D^V4^'— yt-^— K<^^Sj§JSm (fA . fB ) 

[0 0 5 2] f^, ***S^!l7{c:ib^V^Xt^. 6SO^«ii 

fiS^^tb^ t>coxii/jr<, $bt;i^Sfi:§ria^Lx^>J: 
^^ffli§:7^/v>$^-§rffij5g;^^rt;65x#-5o tSoX. 
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[0 0 5 3] (||»J8) gl8tc, 

^^m-^fi^it^l^lif-. »fr2tl*Sl|gt LXS){^i-^c 
LX. 5/ M 5c7:>:*'fS]-^^$r^-^^r i:KJ:t9, 

fc5v^}m(c?i^j*^n.xv-^^;^ y 5/ h 1 

Xil^-KB) omgfc^^-flJf^^^^ y s/ h 1 5trJ:oX:^t 
;=^y2/hl5 0g^$:e< i-tt«, #fc^ill&Sc:d5teTt- 

k'^mm^^O^-h-^^X^^o ^/c. 2*t7:)>^!J 5/ ^$' 
M^— KO«gfE:^f^tc^LX. "tfh^thmm.hfa^^b 

?'^e$t:*'f^O;^y 5/ h§r?i^^i-5r.^rfe:J;oX. 2o 
[0 0 5 4] mmm^) a ;^ h y j/:?- 

{-Siffimm eSrJi^^LXfiJffl't^^i: fsifgx&^o 
S^^t:SrgS<r^t:d5xir^(OX. ^^ft;65i^v\ 

^it&mfiii etcai^j-fi^jd^nis-An, a 
ta;^^ffi^^^^^2^c:»^t^i^v^ (mi 8 (a) „ 
[0 0 5 5] (^»jio) xv^t^mi-t^m^^mi^ 

■f-^^f^irSr^S^i-^^rfetUXfi. SS14c^^5£-^XJl 
K»tt(D^^c^ 2 ill? co^'&:^ftcO(.^'m;5-^fiJffl-r'5 

co-||Jge^!lSr^f„ ro^'&t^ti. Am;^C^7i. 7 
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Ell ltd, '^^tilS^Sr^iJfflLfc^^O-^JSM^r 



i:'9^<. ^^T'fc5„ ^fc. rtDJ:^^^^ i:/:7-l lie 
^^S^(O^0V^y- K^^ffiv\ Al±l;'jffi^7 1. 72i: 

10 0 5 6] (^JfeMll) mi 0(^ib*V^X. ^^C^^^A 



pi ooFflPlSr 



1 2 (c^i- J: 5 ^^t|5^-crAffi;ti$Ss^ 7 1, 7 2 x 
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